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Active and Passive VQT Network

Call Simulation Tools

TDM Call Simulation

» T1E1 Cards / Units with CAS, ISDN, SS7
MAPS Central Office Switching Simulation
VolIP Call Simulation

> MAPS™

Active Voice Quality Monitoring System with
VQuad™

» VQuad™ Highlights

» VQT Application

» VQT goes Mobile (Drive Testing)
» VQT WebViewer™
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Index

Passive / Non-Intrusive Packet Monitoring
and Surveillance System (VolP)

» NetSurveyorWeb™ & PacketScan™

» Voice Band Analyzer (VBA) & VBA
WebViewer™

Passive / Non-Intrusive Network Monitoring
System (TDM, Wireless)

>»T1l/EL1/IP

» Call Capture Analysis (CCA)
» Call Data Records (CDR)

» Application Summary



Active and Passive VQT Network

Passive: PacketScan™ w/ E-model & Voice Band Analysis
Active: VQuad™ with VolP (SIP) Options

Local
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, Office (co)

Pas'sive: 2-Wire Ph?ne Tap w/ Voice Ba'.‘d Analysis Passive: T1E1 w/ Call Control & Voice Band Analysis
@ G l Active: VQuad™ with Analog (FXO) Options Active: VQuad™ with T1 E1 Options
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Active and Passive VQT Network (Contd.)

Active QoS Analysis

MOS score using ITU Standard Algorithms POLQA NB/WB/SWB and PESQ LQ/LQO/WB
Additional Metrics include Jitter, Clipping, Levels, Latency

Automated operation

Results saved to database with full featured Query functionality

Graphical and Tabular results can be exported to file

Passive QoS Analysis

Call Quality Of Service (QOS) for all calls with E-Model based (G.107) Mean Opinion
Score (MOS) and R-factor with individual and summary statistics presented in graphical
and tabular formats

MQOS score for VolP Networks using E-Model

Near Real-Time QoS Measurements of All Networks
Line Echo and Acoustic Echo Measurements
Automated operation

Results can be exported to file
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Call Simulation Tools

Wirel 1WAY ' '
ireless Call Automation « Products Applicable

» T1/E1 Analysis Cards with CAS simulator, MAPS-
ISDN, ISDN Emulator, & MAPS-SS7

Products Applicable _ » MAPS™ Central Office Switching Simulation
» VQuad ™, MAPS-GSM A, GSM Abis, TRAU, (MAPS™ CO)- CAS, SS7, ISDN

LTE » MAPS™ CO Analog Phone Simulator (APS)

VorP Cal Smulation and Automaton > MAPS™ CO Phone Simulator (BPS)
Soft Phone Simulation (SIP, : : > VOuad™

MEGACO, SIGTRAN, and H.323 supported)
* Products Applicable
» MAPS-SIP, MGCP, MEGACO, SIGTRAN
» VQuad™
TDM Call Simulation and Automation

» T1/E1 Call Simulation (CAS, PRI ISDN and
SS7 supported)

» Analog 2-wire Phone Simulation (FXO)

» Call Automation (automated call control of
Wireless / WiFi phones)
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TDM Call Simulation

ISDN

* T1 E1 Analysis Cards with CAS switch
simulator, MAPS-ISDN, ISDN Emulator,
and MAPS-SS7

* MAPS™ Central Office Switching
Simulation (MAPS™ CO) — CAS, SS7,
PRI ISDN

Web Server

* MAPS™ Analog Phone Simulator (APS)

Database (Oracle)
Server

Centralized Monitoring
& Remote Control System

* VQuad™

NetSurveyorW ol
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11 E1 Cards/Units with CAS, ISDN, SS7 Simulation
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tProbe™ T1 E1 Analyzer Dual T1 E1 Express (PCle) Board

* TDM Call Simulation
» Used for installation, test, and troubleshooting of T1 E1 lines

» Capability of T1 or E1 PCM signal visualization, capture, storage, analysis, and emulation

» Includes BERT, voice band analysis, data, signaling, and protocol analyzer all in one

» Perform analysis and emulation of various signal types including voice, digits, and tones;

» Simulation of various protocols including ISDN, SS7, CAS, and many more
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IP Phone
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MAPS™ Gentral Office Switching Simulation

Devices under Test

A

Manual Calling

Bulk Calling

Load Testing
w/ Scheduler

CLI/APIs

Remote & Automation

S

Voice Testing
(PESQ, POLQA)
Data Testing
(HTTP, FTP, SMS, TCP, UDP)
FAX Testing
(G.711, Pass-through, T.38)

Tone/ Digit Tx/Rx

Call Control
(Pass/Fail Attempts, Redirect)




VolIP Call Emulation

SIGTRAN MGCP
MEGACO

VolP
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MAPS™ - An Overview

VoIP call emulation

Protocol emulation and conformance test tool

Complete analysis and emulation capability on par with any protocol tester in the market
Supports variety of protocols such as MGCP, SIP, MEGACO, SS7, ISDN, GSM, and others
Includes various test plans and test cases to support the testing of a real-time scenario

MAPS™ MAP Emulator supports powerful utilities like Message Editor, Script Editor, and Profile
Editor which allow new scenarios to be created or existing scenarios to be modified using MTP3
layer (over TDM) and M3UA, M2PA layers (over IP) messages and parameters. Provides fault
insertion, and erroneous call flows testing capability

Functional testing and conformance testing of network elements

Ready scripts makes testing procedure simpler, less time consuming and hence time to market
products

11



MAPS™ Working Principle

VolIP Call Emulation

Message Automation and Protocol Simulation (MAPS™)

Pre-ProcessingTools ~ |-----

Create Call Sequence

Message Editor 4 Script Editor Load

\ Call Control Script

Script

Assign values to variables

Load

Profile

Event Profile

B T e [

CALL GENERATION
(Load Scripts, Profiles)

CALL RECEPTION
(Load Scripts)
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Active Voice Quality Monitoring System with VQuad™/vMobile™

7 ~ VolP D
- (Bluetooth®, Wi-fi, ~
 3G,4G,LTE, 5G),PTT  (2-Wire, 4-Wire)
ol o R \
Supports NB, WB, SWB '
\
H1aT™ : .
vMobile vQuad™ Probe HD
POLQA (v2.4, v3)

PESQ
Voice Files

Voice Files

Central Location i
Databay
— o
.O G L WebViewer™

Communications



VQuad™ Highlights

* Up to 12 simultaneous devices (including two Dual UTAS)

* Automated call control & traffic scripting

* Voice Band Analysis for all interfaces

e DTMF / MF and Frequency Tone Transmit / Detect

* Round Trip Delay, One Way Delay, Echo Measurements

* Drive Testing with GPS Mapping (most countries supported)

* Indoor Track System (ITS) allows to test the VQT in remote and unreachable GPS signal places

(ex: underground)

* Remotely Accessible

—
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ITU P.862.1 (PESQ)
Auto-Measurement
Detailed Results
Criteria Rating
Remote Access
Round Trip Delay

Jitter, Clipping, Levels

VAT Application

% GL Communications Inc Voice Quality Test - PARS (TU P.B00), PSOM/PSOM + (ITU P.861), PESQ (ITU P.862), POLQA (T.. | = | = |[s2ss]
File ‘iew ACU  Help

araphical: always

degraded: raw reference:

Excellent: 35 Good: 111 Fair 1 Poor: 4

o
=

GL| B @ b @ i i- 0 o Spesch Quality Measwements - PESO Momal(PEs2.1) OM
Metrics | Scores " paMs " psgM (® " poOLQA Connecting Metrics | Max | Min | Awg, |
EEB%’;L g;és POLGA 418 102 %56
. P8621-27 EMODEL S4.44 571 59,3
PESQ) 2.3 Reference Surface FESO 3.5 u] 2.96
PESQLO 2,59 PESJLG 351 0 2.82
PESQLQO 2.68 PESQLOO 356 O 2.9
PESc) WE Hi | e, Dl BORNES LSRR, WSS | |FESQWE D Nfa - niA
PESQ Ie .22 000 0 &0 150 2,40 330 .00 PESQIe 1394 0 41,09
PAMS LE 3.9 Degraded Surface PAMS LE 4,22 1,33 361
PAMS LO 343 PAMSLG 383 1 5.17
PSGM MOS 3.53 PSQMM.., 382 1 346
PSOM+ MOS  3.49 0.00 050 1.60 2.40 230 400 PSOM+ ... 381 1 536
Reati
=y Siontiiace Rating Count
Good
Excellent 35
Lser 1D Good 111
0. 0,50 1.60 Z.
Fair 1
Speech Level Gain (dby) g ’74
-393 o ; -
Deq. File = C\WQT_Degraded)1ifeml_201 30304053927 _00000000000_0C Isregar
Moise Level Gain (dbw) B S WQT_Degradeditifem! - - J
-1.75 Ref. File = CWQT_ReferencelWQuad_auto\RawiFeml.pom J Reset Skatistics | --> File |
Measurement Results T Manual Measurement T Analysis T Rating Criteria
wOT Timestamp | POLOA | EModel | FESQ |PEsq L [ PEsq oo [ PEsq WE | PAMS LE -
2013,/06/07 12:2... 4.07 51.28 3.45 3,47 3.53 N 4.06
2013/06/07 12:2... 3.92 77.332 3.36 3.3 3.36 N .77
Z013/06/07 12:2... 3.87 TE.2 3.24 7.11 3.18 N/ 3.88
2013/06/07 12:2... 2.86 55,41 2.76 2.37 2.45 MR 3.39
2012/06/07 12:2... 2.62 TO.6 2.13 z.94 2.01 /A 7.62
2013,/06/07 12:2... 4.09 51.853 3.35 3.27 3.34 A 4.14
01306407 12:2... L1.47 26.56 z.07 1.39 1.69 N/A 1.33
2013,/06/07 12:2... 3.91 T7.06 327 1.16 3.22 N 4.08
2013/06/07 12:2... 3.98 7881 3.21 3.07 3.14 MR 3.79
Z012/06/07 12:2... 2.62 70.42 z.76 2.36 z.47 N/ 7.52
2013/06/07 12:2... 3.93 7766 3.16 2.99 3.06 NA 4.03
2012,/06/07 12:2... 2.51 £5.19 2.13 z.95 2.02 N/ N
2013,/06/07 12:2... 3.21 £2.086 2.9 2.59 2,66 N 3.9 -
Fl 1 3
[~ Capture Events ta File Browse Swystem Reset

Taokal Measurements: 191
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Drive and Walk Testing

Active Voice Quality Monitoring System

GPS

?
NS Walk Testing for Voice and Data Quality

vMobile™ Hardware

Drive Testing for Voice and Data Quality

o — o —

" Mobile Phone i1
"4 __ | Mobile Phone #2

~ J
External GPS

CENTRAL SYSTEy
W/ Wewe’r"'
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WebViewer™

* Accessible remotely via browser-based clients T Ymaes

: . . Wi‘fé(less ) ( Analog
* Multi-user support, and user-friendly interface C_pTr, Bluetoothe, Gps, )~ ¥
. . w36t [T TDM

* Database stores the real-time and historic data I SN,

collected = S
* Provides database query methods in order to . )

qguery VQT results, and gather status, vMob‘-‘“e /

statistics, events S —

* Results are displayed both in tabular and
graphical formats

1
i

* Customized statistics * POLQA, PESQ LQ/LQO/WB
] . Central System w/ COW * MOS, litter, Clipping, Speech and Noise Levels
o Remote Access Of a” Network appllcatlons - = * Data Testing - Wired and Wireless Networks

* Video Quality Test Results

* Web Based browser accessing central | ! o Event - e, Forolution, ECM
database (Oracle or MySQL) ' L e Niodel SN Sl Love

* Echo Measurements - ERL, Delay
* QoS, Timeouts, Retransmissions
* Google Mapping

* All results/measurements/events from
VQuad™, VQT, VBA automatically sent to
central database via TCP/IP

GLls WebViewer™
(Web Browser)

- o
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WebViewer™ Features

* Accessible remotely via browser-based clients

* Multi-user support, and user-friendly interface

* Database stores the real-time and historic data collected

* Provides database query methods to query VQT results, and gather status, statistics, events
* Results are displayed both in tabular and graphical formats

* Customized statistics

* Remote Access of all Network applications

* Web Based browser accessing central database (Oracle or MySQL)

* All results/measurements/events from VQuad™, VQT, VBA automatically sent to central database via

TCP/IP

—
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\ 4

Communications

18



WebViewer™ Records

& GL Webviewer

s

VQT-PESQ Results between 11/09/2022 05:21:05 and 05/09/2023 05:21:05 (Last 6 Months)
Date & Time Standard 10 Minutes 1 Hour 12 Hours 24 Hours Today Yesterday 7 Days IMonth 6 Months

Timestamp TYPe  ouaq / wiobie Timestamp ~

Event ID Filter  Contains v ]

Actions ¥ Records Per Page: 200 v

VQuad Call VQuad Call 1D VQuad Device 1D VQuad GPS PESQLQ PESQ PESQWEB PSQM PESQ PESQ Max PESQ Min  Number

Timestamp Timestamp LQo PLUS Average  Offset Offset All
Offset (ms) (ms)  Clhpping
(ms)

03/27/202:03/27/202:GLRobFaxVQTTest RobFX02 39.14 -77.22 feml 3.71 S 3.79 3.83 0 661.45 6615 661.38 0

15:34:34 15:26:14

03/27/202:03/27/202:GLRobFaxVQTTest RobFXO1 39.14 -77.22 femi 3.34 4.7 3.26 3.33 0 618.52 61862 6185 0

15:34:23 15:26:14

03/27/202:03/27/202:GLRobFaxVQTTest RobFX02 39.14 -77.22 femi 3.37 4.7 3.31 3.37 0 648.1 648.12 648 0

15:34:11 15:26:14

03/27/202:03/27/202-GLRobFaxVQTTest RobFXO1 30.14 -77.22 feml 3.37 4.7 3.32 3.38 0 625.02 625.12 625 0

15:34:00 15:26:14

03/27/202:03/27/202-GLRobFaxVQTTest RobFX02 39.14 -77.22 femil 3.38 4.7 3.32 3.38 0 648.85 648,88 648.75 0

15:33:49 15:26:14

03/27/202:03/27/202:GLRobFaxVQTTest RobFX01 39.14 -77.22 femil 3.39 4.8 3.35 3.4 0 6064 6065 606.38 0

15:33:38 15:26:14

03/27/202:03/27/202:GLRobFaxVQTTest RobFX02 39.14 -77.22 feml 3.37 4.7 3.31 3.37 0 743.5 743.62 743.38 0

15:33:26 15:26:14

oaGL

Communications



oGL

Communications

(oogle Map Plotting

Display Options

Use Predefined Config @0oN OOFF

Define results to display
vMobile_DriveTest_Oct2722

Draw route line by Default
ON

Draw line as

Direct Path

Refine your search

Types

4

Threshold Settings
VQuad Call ID
VQuad Devcie ID
Call Events

oooo0o

Results

4

VQT PESQ

VQT POLQA
VQuad Call Events
Audio and Delay Analysis
TCP

ubpP

VOIP

ROUTE

HTTP

FTP

DNS

SMS

EMAIL
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Passive / Non-Intrusive Packet Monitoring and Surveillance System (VolP)

:VoIP Network SZ \
|
|
Network , / \\ . Network
: Ci:\(t); L}< >< VO|P 4; \\}4/ Client 2
| Network ¥
: S
1
|
|
|
|
I * .
|
I " 4 h J

I
I
I
I

\4

: I
: 1
: 1
: TCP/IP .
: 7 Internet / :
I INetSurveyorWeb" R Intranet :
: Server ‘ I

1
: 1
: 1
! 0
: 1

Interface for Custom
Application
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NetSurveyorWeb™ - Reports View

63.89 % 12.16 %

Il 410 Desirable LMos Il 2155 Acceptable LMes
Il =% Reach Connection LMos Il 770 Not Recomended LMos

Time Desirable LMos Acceptable LMos Reach Connection LMos Mot Recomended LMo

1]
E]
1
1]
1]
1
4
1]
2
4
1]

Calls

oM O Ol Y

Tﬂpﬁ'ﬂpp'ﬂ{h&“ﬁj}n"’&éﬁéf@éﬁé'ﬁésb l::'“@é"ﬁ;"‘fé“"é;"’sp

o o
Time (MM-dd)

I 410 Desirzble CMas Il 2155 Acceptzble CMos

Il =5 Reach Connection CMos [l 770 Mot Recomended CMas
i0 27 1
El 139 4
69 42 i}
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27 182 4

1 1}

2 0 o
22 158 1
21 104 1
23 154 1
16 102 14
20 117 2

23
61
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B3
B2

a7
40
54
3
22
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GL's PacketScan™

2G Nodes Commercial M”itary
\o % !.‘
v‘°‘°°° 5G, 4G, 36 & -
\ess ‘\? e VHF ,;"Tl;‘;‘l‘/
W o ,éi 8 118-136 MHz g~ UHF
225-400 MHz
Si | Controllas Ground Radio Station i
- & A
® ’
PV Controller &o‘*
we
H.263 UMTS, LTE, Diameter . @Q«'
Pl H.264  SIGTRAN, GPRS, GSM VY PR
0137
MEGACO - MG

a7l S1P. MSRP

m = ‘
b
L

SG

Site 3

Site 2

PacketScan™ HD
PacketScan™ (Basic)

m NetSurveyorWeb™

g NetSurveyorWeb™ Lite
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Voice Band Analyzer (VBA

Access
Point #1

Access
Point #2

Eastbound

El
e -

E2

w1 w2

t
| *
1 .

» West Bound Capture

Westbound

v
East Bound Capture
w

NRT Voiceband Analyzer
ol
Profies Logging Help
| Input [ Fie | Direct Start E ASL
ISoeed«Lml E 5510609_875.. CA\Progiam... 11/03/201117... 63853 -7.524106
W 5510809675 Ci\Progam.. 11/03/201117.. 69853 -7.416366 S
T € 5510809.875. C\Progiam.. 11/03/201117... 69853 -7.524108
W 5510809.875.. CAProgram.. 11/03/201117.. 63853  -7.416885
— E 5510609875 C\Program.. 11/03/201117.. 63859 7524106
IT'B"*M* W 5510809.875.. C\Program.. 11/03/201117.. 63853 -7.416866
£ 5510803.875. CAProgam.. 11/03/201117.. 63853 7524106  Setup
FaxScan W 5510809875 CA\Progiam.. 11/03/201117.. 63853  -7.416886
—————— | 5510609875 Ci\Program.. 11/03/201117.. 63853 -7.524106
ToneDecoder | |W 5510603875 CAProgram.. 11/03/201117.. 63853 -7.416866
> v.ewnmul <
| »| ClearDisplay
| ETFe
wilkie| W2 Fie
A\ [Ready [Baich  [Log VBAT1032011J0g | Resuls: VBATI032011_171640_vbs.csv /VBA | 11/3/2011 [5:17PM
o
. v
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Passive Network Surveillance System
(TDM, Wireless)

ISDN ‘.}z

Netwok

TCP/IP
Internet /

NetSurveyorWeb" E Intranet
Server

Interface for Custom
Application




MET/IP

Passive TDM, Wireless Probes VP -T1E1 Probes
* Many Probes in multiple Locations

* Monitoring Many Types of Data (Alarms,
Protocols, QOS Statistics)

* All Probes Connected to Centralized Storage

1 |
| |
1 I
1 |

Location (Database) : VL ->

1 I
| |
1 |
! -————
! Database (Oracle) Web Server
e e - > Server

\ Centralized Monitoring
\ & Remote Control System/

oaGL
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Call Capture Analysis (CCA)

East Bound

Triggering options

1 1234 @
W 5687 “\J

Tones Digits Voice

Ly

Vs

Modem Fax Signaling
(ISDN/SS7/CAS)
East Bound West Bound
Capture Capture

l Filtering

Based on Called Numbers
Based on Calling Numbers
Based on Voice Power Level

Storage Files

Single
Folde

Multiple
Folders
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Call Data Records (CDR)

Signaling

Signaling

’ \
| o— . I
L CCA Call Monitoring Voice Band I

, I
1+ PacketScan and Recording Analyzer |
|+ PPP Analyzer :
! |
! |
! |
e Call Side Records (*_csr.csv) I
:. Supervision / Signaling (*_sbf.csv) * Overall traffic signal measurements :
'+ Facility Alarms (*_fac.csv only for ISDN, CAS) * In-band events (digits, echo, etc.) :
Ie Call Master Record (*_cmr.csv) ' " I
: Call Data :
: Records = !
" ISDN Analyzer g T TP — = :
| B T Output Reports e
| |3 : = b = :
I I
: Analyzing Using Excel _|: ]
. - :
! 1
I I
| L
\ 7/
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VQTO004

VQT500
VQTO10
PKV100
PKS120
PKS122
PKS124
VBAO32
VQTO035
VQT241

Application Summary

Voice Quality Testing (VQT) Software
(PESQ LQ/LQO/WB)

MobNetMon™
VQuad™ Software (Stand Alone)
PacketScan™ (Online and Offline)

Message Automation & Protocol Simulation (MAPS™) for SIP
Message Automation & Protocol Simulation (MAPS™) for MEGACO
Message Automation & Protocol Simulation (MAPS™) for MGCP
Near Real-time Voice-band Analyzer
FXO RJ11 Hardware Tap and Audio Capture Software
Dual Universal Telephony Adaptor (UTA)

29



Thank you
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